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QUALLITY ASSURANCE STATEMENT

STATEMENT OF GLP COMPLIANCE
dy No.: S2009NC03 1(a)-02

Study No.: S2009NC031(a)-02 eport No.: R2009NC031(a)-02

Report No.: R2009NC031(a) -02

This experiment w i iy i
his: exp as carried out strictly in accordance with the experimental protocol. 1t i
Ctis

According to “OECD Guidelines for testing of chemicals
chemical (HI/T 153-2004)” and “The guidelines of chemical testing good

((H)/T 155-2004) 7 issued by State Environmental Protection Administration (SEPA) of the
is experiment was conducted under CMA (China Metrology

ditation Service for Conformity Assessment)

laboratory practices _expetiment.

People’s Republic of China, ih "ll'f::-:d.ates of Quality Assurance inspection are given below

Accreditation) and CNAS (China National Accre
experimental conditions at our laboratory. The experimental protocol was strictly
as reflected the experimental results truly

D ' fi"ﬁ'g the on-site process i i : '
carried out in e p nspections procedures applicable to this type of study were inspected

he reporting date is the date of reporting to the Study Director. The QAU report was th
. as then

the process of the experiment, and the present report h
_forwarded to the Test Facility Management.

and correctly.

Typeof o e o
nspections Phase/Process Start inspection i End inspection .
o o - date date . Reporting date
Study p;;omcm Dec.8,2009  Dec.8,2009 | Dec.$,2009
M g/‘q M LK . )/OI EIIPIZ'OCCSS TGST COndition Check & D ___ T B i S e e
(Study Director) Date: b 5 BOD ITIBaS“L.J..!.'.B”r.nents ce. 24, 2009 : Dec. 24,2009« Dec. 24, 2009
Gre FQ/\»? ‘
— N Mordk 24, oo 1o
/ f % /\J'eryl\ 2} , 2ole “(Person responsible for QAU) Date g
(1.ab Management) Date:
;
|
|

#
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_Driissail

nherent biodegradation test for the test substance of FRD903 was conducted according to

he following guidelines:

' . SEPA HI/T 153-2004, “The guidelines for the testing of chemicals™.

1325243-6

CGHFI 103

) 2,3,3,3 tetraﬂuoro 2 (heptaﬂuo; opropoxy) propanosc aud

9 SEPA The guidelines for the testing of chemicals. Beijing: China Environmental Sciences
" Publishing House. 2004.

’ § v
GB/T 21818-2008, Chemical Inherent Biodegradation-Modified MITI Test (I0).
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Storage conditions:

i
\
i
i

P urlty/Assay

33005
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qumd o

). OECD Procedure 302C, “Inherent Biodegradability: Modified MITT Test (I1)”.1981.

S mherent biodegradability of FRD903 was determined in a 28-day Biochemical Oxygen
_emand (BOD) test and the analysis of residual chemical of FRD903 in BOD bottles in an

Keep contamer tlghﬂy ¢closed and store in a cool,

dark, well ventilated location

96%

e ObIC aqueous medium.

) urmg the test, the temperature was kept at 25 °C £+ 1°C. The test was valid because the level of
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degradatmn of the reference substance aniline exceeded 40% after 7 days, and 65% after 14

sed on the residue analysis, the biodegradation of FRD903 was 1.52% and there was hardly

y change for the test chemical of FRD903 in the “abiotic” vesse!l during the testing period. The
_ 'QD3 results showed that biodegradation of FRID303 was both <1% after 14 days and 28 days.

_.hérefore, FRD903 has no inherently biodegradable under this test condition.
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2.1 DATE OF TIME

1 INTRODUCTION

The purpose of this test was to evaluate the inherent biodegradability of organic chemicals via a

28-day test. In the fest, the test substance and/or micro-organisms not adapted to the test

substance were added into the aerobic, aqueous medium in BOD bottles respectively. Then the

Biochemical Oxygen Demand (BOD) and residual chemicals in BOD bottles was mecasured
during the 28-day period. It was designed to meet the requirements of SEPA HI/T 153-2004, “the
guidelines for the testing of chemicals”; GB/T 21818-2008, “Chemical [nherent Biodegradation-

Modified MITI Test (I)?, and OECD Procedure 302C, “Inherent Biodegradability: Modified |

MITI Test (11)”, adopted May 1981.

The method was not applicable to test substances that were inhibitory to aerobic sewage micro-

organisms at the test concentration and that did not reach and react with the CO; adsorbent.

Test solutions were prepared in an inorganic salts medium, inoculated with a number of micro-

organisms collected from not less than 10 places in Nanjing city. Those organisms collected were
kept in BOD bottles in the dark at 25°C + 1°C.

Four groups of "abiotic", “reference”, “blank control” and “test” werc set up simultaneously. The

"abiotic" contained mineral salts medium and a measured amount of test substance in order to
determine whether there was any change in the test chemical during the testing period, while the

“reference” contained inoculated mineral salts medium and a measured amount of a reference

substance for validating the test result. Besides the “control” only contained inoculated mineral

salts medium, while the “test” contained inoculated mineral salts medium and a measured amount

of the test substance.

The progress of degradation was followed by the determination BOD in the “test” and “control”.

Degradation was expressed as the ratio of the biochemical oxygen demand (BOD) and the

theoretical oxygen demand (TOD) in order to evaluate the inherent biodegradability of chemical

substance. Information on the relative proportions of the major components of the test substance

together with their empirical formulae or TOD was therefore necessary prerequisites to this test.
The inherent degradation rate was also expressed as percentage of initial concentration of test
substance, where the residue analysis of the test substance was performed at the beginning (0 d)
and end (28 d) of the test.

Substances were considered to be “inherent biodegradable" if the inherent degradation rate was
cqual to or greater than 20% during the 28-day test period.
The test was invalid if the level of biodegradation of the reference substance did not exceed 40%

after 7 days, and 65% after 14 days.
2 EQUIPMENT & MATERIALS
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Dec. 14, 2009 ~ Jan. 20, 2010

2.2 EQUIPMENTS & REAGENT

Incubator(Lovibond, GER), pH-electrodes, BOD bottles(500 ml.), BOD meter (Lovibond
GER.Lovibond® BOD-OxiDirect sensor system for measurement of the Biochemical Oxy 61:
Demand (BOD) measures BOD levels via the pressure drop in the closed system during a deﬁied
period of time. The inductive stirrer system not only mixes the sample but also ensures optimum

gas exchange between sample and gas space in the sample flask), UPLC-MS-MS (Waters, USA)

Reagents for the medium were all analytical pure.

3 TEST DESIGN

3.1 PREPARATION OF THE INOCULUMS

Activated sludge, surface soil and surface water were sampled from ten sites distributed in four
districts throughout Nanjing city, such as Chengdong, Chengbei, Baguazhou and Hexi. 1 L of the
sludge, soil and water were collected and mixed thoroughly together. After removing floatin

matter, the mixture was allowed to stand and then the supernatant is filtrated through 0.45 ng
Millipore filter. After that the filtrate was adjusted the supernatant to pH 7.0 with ;‘odium
hydroxide or phosphoric acid. Finally an appropriate volume of the filtered supernatant was

transferred to a fill-and-draw activated sludge vessel and aerated for about 23.5 h

i ciniites afier . :
hirty minutes after stopping the aeration, about one third of the whole volume of supernatant
was discar 3 ' ] i
s discarded. Then an equal volume of the solution (pH 7.0) containing 0.1% each of glucose
epto i i in
peptone and potassium orthophosphate, was added into the settled material and aerated again

This or ] : ;
is procedure was repeated once per day until the inoculums were used.

Before use the mixture was allowed to stand, and the supernatant was removed. A small quantity
of s[ud‘ge was taken to be centrifuged (10000 rpmx10 min) and then weighed. Then the sludge
was (fh'led in the oven and weighed again in order to calculate the content of dry sludge. At last a
certain amount of centrifuged sludge was diluted with basal culture medium to get activated

sludge suspension with a concentration of 1000 mg/L. (dry basis).

3.2 PREPARATION OF SOLUTIONS OF THE TEST SUBSTANCE

A ; :
stock solution of the test substance (FRID903) at 100 mg/L.: 105 mg of test substance was

dissolved in 1 1, volumetric flask with BSM.

A stock soluti 1 \ i
< solution of the reference substance (aniline) at 1000 mg/l.: 1001 mg of reference
i b >

substance was dissolved in 1 L volumetric flask with BSM.

3.3 PREPARATION OF THE TEST MEDIUM

Page 9 ol 19
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The Based Salt Medium (BSM) was prepared by adding 3 mL of cach of the following stock

solutions prepared in pre-aerated pure water to 1 litre of pure water.

. g/L
Stock solation A
KH,PO, (potassium dihydrogen phosphate) 8.50
K,HPO, (dipotassium hydrogen phosphate) 21.8
Na,HPO,.2H,0 (disodinm monohydrogen phosphate dihydrate) 22.2
NH,Cl (ammonium chloride) 1.7
The pH of this solution was 7.2 '
Steck solution B
CaCl, (calcium chloride) 27.5
Stock solution C
MgSO;. 7H,O (magnesium sulphate heptahydrate) 22.5
Stock solution D
0.25

FeCl,.6H,0 (iron (IIT) chloride hexahydrate)

3.4 TEST CONDITIONS -
(1) Concentration of test chemicals: 30 mg/L (W/V)
(2) Concentration of reference chemicals: 100 mg/L (W/V)
(3} Concentration of activated sludge: 100 mg/l (W/V)
(4) Test temperature: 25°C l-t 1°C
(5) Period: 28 days

(6) Stir vigorously with mechanical stitrer.

3.5 TEST PROCEDURE

15.0 mL of stock solution of the test substance were added fo #1 vessel designated as “abiotic”,

then fixed 50 mL with BSM at 30 mg/L.

#2, #3 and #4 vessels of “test vessel” added 15.0 mL, 15.0 mL, 5.0 ml. of stock solution of test
substance respectively, then 5 mL of activated sludge suspension were added to every vessel and

fixed 50 mL with BSM at 100 mg/L. of activated sludge and 30 mg/L. of test substance,

15 vessel of “aniline” added 5 ml stock solution of reference substance and 5 mbL of activated

sludge suspension, then fixed 50 ml, with BSM at 100 mg/L of activzged sludge and 100 mg/L. of

reference substance,
#6 vessel of “blank control” added 5 mL of activated sludge suspension, and then fixed 50 mL

with BSM at 100 mg/L of activated sludge.

Page 10 0f 19
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Che temperature, the operation of the stirrer and recorder was checked daily. Any changes in

'f'g'l_our of the contents of the vessels were recorded. The BOD for the six bottles were determined

ﬁEMICAL ANALYSIS
1) Preparation of standard storage solution

A;}::.gtandard stock selution of 1000 mg/L. FRD903: weighing 0.0521 g test substance and fixed 50
."'Il’-l.:L..\.?\"ith deionized water.

}Z?igfaw 1.0 mL standard stock solution of 1000 mg/L to 100 mL volumetric ﬁask and fixed 100

ml with deionized water at 10.0 mg/L of test substance.

Draw 1.0 mL test substance solution at 10 mg/L to 10 mL volumetric flask and fixed 10 mL with

reparation of work solutions

a'\f\%'().(}l, 0.05, 0.10, 0.20, 0.50 mL standard solution of test substance at 1.00 mg/L to 10.0 mL
olumetric flask respectively, then fixed 10 mL with diluted 10000 times BSM, then obtained the i
nclald '\_Jy_ork solutions at 0.001, 0.005, 0.01, 0.02, 0.05 mg/L. Details of the work solutions are

howééﬁ"és__follows:

the volume of the
test solution added

the concentration of
the test solution

& concentration of

the work solution Tixed volume (ml.)

added (mg/L) {ml.)
1.00 0.010 10.0
1.00 0.050 10.0
1.00 0.10 10.0
1.00 0.20 10.0
1.60 0.50 10.0

@»_-_MS-MS determination conditions
ACQUITY R™ Ultra Performance LC, Quattro Premier XE MS-MS (Waters, USA)
@QUITY UPLC® BEH CI18 1.7 pwm, 2.1x50 mm (Watcrs, USA)

phasé; Methanol: water=60:40

0.3 mL/min

ﬁ{i_éfaturc: 30 °C
[ Page 1T of 19
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Injection volume: 10 pL.
MS/MS detection parameters are as follows:
Data type: SIR data
Tonisation mode: Electrospray, Negative
Capillary: 3.0 kV, Extractor: 3.0 V, RF Lens: 0.2V
Source Temperature: 110 °C, Desolvation Temperature: 380 °C
Cone Gas Flow: 50 L/h, Desolvation Gas Flow: 500 L/h
LM Resolution 1: 7.9, LM Resolution 2: 5.1
HM Resolution 1: 15.0, HM Resolution 2: 14.7
lon Energy 1: 0.4, Ton Energy 2: 2.0
Collision Gas (Pressure): 3.43¢” mbar
[on (m/z) Dwell (s) Cone Volt. (V)
284.76 0.100 -31

Under the above conditions, the retention time of FRD903 was about 0.64 min (see Fig. 3).

(4) Sampling and analysis of test solution

Samples were taken from “abiotic” bottle at 0 day and 28 day, then from the “test” bottles at 28
day. After filtration by 0.22 pm Millipore filter and diluted 10000-fold with BSM, the

concentration of test substance was determined with the analysis method mentioned above.

4 TEST VALIDITY

Viability of the microorganisms should be checked by means of a reference control.

Biodegradation of the reference substance reached >40% and 65% on 7 day and 14 day.

5 DATA PROCESSING
5.1 CALCULATION OF THEORETICAL OXYGEN DEMAND
The theoretical oxygen demand (TOD) of the test and reference substance:
C HCluN K O PpSs

of molecular weight (MW), could be calculated in the following way assuming that carbon was
mineralised to CO,, hydrogen to H,O, phosphorus to P,0;5 and potassium to K;O. Halogens were

presumed to be eliminated as hydrogen halides and nitrogen as ammonia.

Page 12 0f 19
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TODws = 16 [2¢ + 1/2 (h-cl-3n) + 3s + 5/2p + 1/2k — 0] (mgO,/mg)

MW

Nitrogen in a test substance could be eliminated as ammonia, nitrite or nitrate. The higher

oxidation states gave a consequent increase in the TOD + 3n/2 (nitrite) and + 5n/2 (nitrate).

Now, the molecular of test substance is CsHF;;03. The TODygs of the test substance can be
calculated as follow:

TODyyps = 16[2¢ +1/2(h = f)—o] — 16[2x6+1/2(0-11)~3] _ 104 (1g0xfmg)
MW 330.05 S

The TODwp of the test substance FRD903 is 0.194 mg O,/mg.

52 CALCULATION OF PERCENTAGE BIODEGRADABILITY

(1) Method for calculating the percentage biodegradation from the oxygen consumption:

% deg radation = %x 100(%)

BOD: Biological oxygen demand (experimental, mg) of the test substance measured on the BOD

curve.

B: Oxygen consumption (experimental, mg) of basal culture medium to which the inoculum was

added measured on the BOD curve.

TOD: Theoretical oxygen demand (theoretical, mg) required when the test substance is

completely oxidised.
(2) Method for calculating the percentage degradation from the result of chemical analysis:

% deg radation= S’*;—gi %100(%)
b

S.. Residual amount (experimental, mg) of the test substance after completion of the

biodegradability test.
Sy: Residual amount (experimental, mg) of the test substance in the “abiotic™ test to which only
the test substance has been added.
6 RESULTS
6.1 ANALYTICAL METHOD OF FRD903 IN TEST SOLUTION
(1) Work curve

A series of work solutions with concentration at 0.001, 0.005, 0.01, 0.02, 0.05 mg/l. were
measured under the UPLC-MS-MS conditions mentioned above. Basced on the test result, a lincar

‘eoress] ; G = " : af
regression equation was obtained with the concentration and the arca of the peak emerged at
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about 0.64 min: 4 = 388136 ¢ + /4.6, with good linearity of #*=0.999, where 4 represents peak
area; and ¢ is concentration (ng/L) (see Fig. 2). The results show that linearity for concentration

range of 0.001~0.5 mg/L is good.
(2) Detection limit

The minimum detection amount of UPLC-MS-MS for FRD903 is 1.0x10™""g, and the minimum

detection concentration for test sample is 0.001 mg/L.
6.2 INHERENT BIODEGRADATION OF FRD903
Table 1, Table 2, Table 3, Fig.4, Fig.5, Fig.6 showed results of inherent biodegradation data.

During the test, the temperature kept at 25°C + 1°C. The test was valid because the level of
biodegradation of the reference substance aniline exceeded 40% after 7 days, and 65% after 14

days.
The results showed that biodegradation of FRD903 were both <1% after 14 days and 28 days.

Residual amounts (experimental, mg) of the test substance in “test” vessels after completion of
the biodegradation test and in “abiotic” vessel before and after completion of the biodegradation
test were determined by UPLC-MS-MS. Based on the residue analysis, the biodegradation of
FRD903 was 1.52% and there was hardly any change of the test chemical in the “abiotic” vessel

during the testing period.

Therefore, the test substance has no inherently biodegradable under this test condition.
7 RECORDS&DOCUMENTATION

All test samples arising from the performance of this study will remain the property of the
Sponsor. Records and documentation relating to this study (including electronic records) will be
maintained in the archives of PEAPC for a period of five year from the date on which the
Director signs the final report. This includes raw data, a copy of the final report. Test substance
remained will be retained by PEAPC in its archive for a period of one year from the date on
which the Study Director signs the final report. After such time, the Sponsor will be contacted
and his advice sought on the return, disposal or further retention of the materials. If requested,
PEAPC will continue to retain the materials subject to a reasonable fee being agreed with the

Sponsor.

8 HEALTH&SAFETY

In order for PEAPC to comply with Law of the People’s Republic of China on the Prevention

and Treatment of Occupational Discases 2001, and the current Control of Substances Hazardous

to Health Regulations, it is a condition of undertaking the study that the Sponsor provide PEAPC

with all information available to it regarding known or potential hazards associated with the

Page 14 0f 19
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handling and use of any substance supplied by the Sponsor to PEAPC. The Sponsor also
complied with all current legislation and regulations concerning shipment of substances by road,
rail, sea or air.
Quch information in the form of a completed PEAPC test substance data sheet must be received
at PEAPC before the test substance can be handled in the laboratory.
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TABLES

Table 1 Results of BOD
P ~BOD aerndmsg)
3 0d TSd—vT—Fl'd j lldj 14 d 18d 21dT 25d—| 28d

i | 1 5 |8 | o |9 o | 6 | 2 | 2
——— 5 [ |17 | 2 | % | 37 T4 | 46 | 22
wesr | 8 |13 | 16 | 24 | 28 T | 36 | 2 | 8

8 14 17 26 ——?07__737_ i _;9_7 _476—k5_27

“reference” 13 115 139 189 _270_ 231 __72;7-7 —?4_Sji_2gz—
l;blank control” 8 | 15 )1-8—— 27 riEQiL i6)[£

Table 2 Biodegradation as BOD/TOD

Sample - —_—— —
’ sa | 7d ] 11d | 14d | 184 | 21d

ri_i_ér.—vkl_ <1 <] <] £] <1

Test substance | 2 <1 _jl_ﬁ ,_j_l_f {q_ f)ilf J_

(FRD903) 3 ‘i—]r" &1 &

mean <1

ﬁl:efere_ng (g_ilﬁg)_ 41.5

<] <] <]
672 | 743 | 805 | 817

Table 3 Analytical results and De radation of FRD903
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Figure 2 Work curve
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Figureé Chromatogram of FRD903 (0.005 mg/L)
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Figure 4 Chromatogram of abiotic Sample at 0 d and 28 d
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Figure 6 Chromatogram of Blank Control
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